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When I was here i n  June of 1972, I gave you a progress report on 

w h a t  had happened i n  the space program during my f i r s t  year as NASA 

Administrator. 

space program fo r  the decade of the Seventies t h a t  will  be as challenging, 

as exciting, and as rewarding as our space achievements i n  the l a s t  

decade, b u t  less costly.  

I said then that  we had defined a new long-range national 

Sixteen months l a t e r ,  tha t  optimistic statement holds up  very well. 

For example, since I spoke t o  you l a s t :  

... We have completed the Apollo program, which i s  universally 

recognized as a b r i l l i a n t  technological and s c i en t i f i c  achievement. 

... Our amazing spacecraft Pioneer 10 i s  approaching the g i a n t  planet 

Jupiter,  and i s  expected to  send back color images of Jupi ter  and one of 

i t s  moons. 

... We have flown two crews in highly successful Skylab missions, 

T h i s  will give us an and are now preparing to  send up the t h i r d  crew. 

unprecedented opportunity t o  observe the large comet Kohoutek as i t  comes 

close t o  the Sun and l igh ts  u p  the sky i n  December and January. 
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. . . We a re  wi tness ing a r a p i d  expansion i n  the  use o f  s a t e l l i t e s  i n  

Near Ear th  O r b i t ,  e s p e c i a l l y  f o r  communications. 

requests from seven companies, o r  groups of companies, t o  launch 16 

s a t e l l i t e s  f o r  domestic communications here i n  the  Uni ted States o r  i n  

Canada over the  nex t  2 years.  

For example, NASA has 

... We have launched our f i r s t  Ear th  Resources Technology S a t e l l i t e  

(ERTS-1) and successfu l ly  operated i t  f o r  more than 14 months, w i t h  much 

more s i g n i f i c a n t  r e s u l t s  than we had expected. 

... Congress has again g iven a s t rong b i p a r t i s a n  vo te  o f  approval f o r  

t he  Space S h u t t l e  program, which i s  our  b i d  t o  open up Near Ear th  Space f o r  

p r a c t i c a l  benef i t s  i n  the  same way t h a t  t he  covered wagon and the  r a i l r o a d s  

opened up the American West i n  the  19 th  century .  

... And we a re  working on a number o f  new p r o j e c t s  t o  t r a n s f e r  space 

technology t o  use i n  o ther  f i e l d s ,  i n c l u d i n g  p r o j e c t s  t o  make automobi le 

engines r u n  c leaner  and on l ess  f u e l ,  and t o  p r o t e c t  t he  environment. 

I would l i k e  t o  expand on severa l  o f  these po in ts ,  beginning w i t h  our 

cu r ren t  e f f o r t s  t o  exp lo re  the  p lanets .  

Although we a re  concent ra t ing  on a c t i v i t i e s  i n  Ear th  o r b i t  i n  t h i s  

decade, we c e r t a i n l y  have no i n t e n t i o n  of neg lec t i ng  the  p lanets ,  where 

we can l e a r n  so much about the  pas t  and f u t u r e  o f  t he  s o l a r  system, and 

indeed g e t  a much b e t t e r  understanding o f  p lane t  Ear th  and i t s  atmosphere. 
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Pioneer 10 will pass by Jupiter in early December of t h i s  year. If 

Pioneer performs as expected, and sends back d a t a  over half a bi l l ion miles, 

the resul ts  should be very exciting. I hope you will have the opportunity 

t o  follow them closely. We also have a second spacecraft under way toward 

Jupiter -- Pioneer 11 ,  which is now passing th rough  the dangerous asteroid 

be l t ,  and will f l y  by Jupiter i n  December of 1974. 

I n  1977 we will launch two larger and more complex Mariner-type space- 

c ra f t  to  f l y  by both Jupiter and S a t u r n .  

I n  early November of this year we will launch a Mariner spacecraft on 

a n  unprecedented mission in toward the S u n ,  flying f i r s t  by Venus, using the 

gravity of Venus to  gain extra speed, and then flying quite close t o  the 

planet Mercury -- as close as 600 miles i f  a l l  goes well. 

schedule, this Mariner will pass Mercury during April of next year. 

will be the f i r s t  spacecraft t o  use the gravity of one planet t o  speed on 

t o  another, and the f i r s t  t o  get  a close-up look a t  Mercury. The view of 

Mercury seen through Earth-based telescopes does not t e l l  us much. 

If launched on 

I t  
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Surface d e t a i l s  o f  t he  p lane t  Mars a re  now w e l l  known, thanks t o  the  

thousands o f  photographs sent  back i n  1972 by Mariner  9.  Mariner 9 was the  

f i r s t  spacecraf t  f rom Ear th  t o  go i n t o  o r b i t  around another p lane t  ( n o t  

count ing the Moon as a p lane t ) .  When i t  a r r i v e d  a t  Mars l a t e  i n  1971 a 

g i g a n t i c  dus t  storm was rag ing ,  and the  p lane t  was obscured. 

Mariner 9 was i n  o r b i t ,  i t  was ab le  t o  w a i t  ou t  the  dus t  storm and g e t  

e x c e l l e n t  p i c t u r e s  o f  t he  Mars surface. 

and very  va luab le  observat ions on the  dynamics o f  t he  dus t  storm w h i l e  i t  

waited. 

But because 

It was a l s o  ab le  t o  make unexpected 

Mars turned o u t  t o  be much more i n t e r e s t i n g  than we had thought.  The 

Mariner p i c t u r e s  showed vo lcan ic  mountains h igher  than any on Earth,  and a 

canyon several  thousand m i l e s  long and deeper than the  Grand Canyon on 

Earth.  

p i c tu res .  

The presence o f  water on Mars was a l s o  i n d i c a t e d  i n  some o f  the  

The Russians succeeded i n  s o f t  land ing  a TV camera on Mars i n  1971, 

b u t  i t  func t ioned f o r  l ess  than a minute and re tu rned  no use fu l  p i c t u r e s  

because o f  the  dus t  storm. 

The Russians have f o u r  spacecraf t  now on t he  way t o  Mars. 

them a r e  expected t o  send down landers when they reach Mars i n  1974. 

Two o f  



of l i f e .  Our landings will take place 

possible t h a t  one of them will occur on 

celebrate the 200th anniversary of h e r  

n mid-summer of 

the Fourth of Ju 

can independence 

We are also participating in a promising sc i en t i f i c  
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We have launched no spacecraft t o  Mars t h i s  year, b u t  will be well 

prepared fo r  the next opportunity, or "launch window" as i t  i s  called,  

which will be i n  1975. 

Mars i n  1975, and each of them will send down a landing capsule weighing 

more t h a n  a t o n ,  including fuel t o  provide braking power. Each of these 

Mars landers i s  expected to  send back TV pictures and search f o r  signs 

We will launch two large Viking spacecraft t o  

976, and i t  i s  

y ,  when we 

program w i t h  the 

Germans to  send two Helios spacecraft close to  the Sun i n  1974 and 1976. 

When I say close,  I mean w i t h i n  a b o u t  28 million miles, which i s  a b o u t  

three-tenths of the distance between S u n  and Ear th .  This i s  much closer 

t h a n  any sc ien t i f ic  spacecraft has ever come t o  the blazing center of the 

sol ar system . 
These are  a l l  very interesting and potentially rewarding expeditions. 

We have no approved planetary missions a f t e r  1977, b u t  these will be 

developed as we begin t o  get  back resu l t s  from current missions to  Jupi ter  

and Mercury and the V i k i n g  landings on Mars. 
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I would l i k e  t o  come back t o  the  Pioneer 10 f l i g h t  t o  J u p i t e r  f o r  a 

few moments because t h i s  i s  a c u r r e n t  miss ion  o f  g rea t  p o t e n t i a l  i n t e r e s t ,  

and because i t  i s  a t r a n s p o r t a t i o n  s t o r y  o f  t he  f i r s t  magnitude. 

Pioneer 10 was launched on March 3, 1972. It l e f t  t h e  Ear th  a t  32,000 

m i les  per  hour, f a s t e r  than any man-made o b j e c t  had ever f l own  before. 

t he  Apo l lo  ast ronauts could have t r a v e l l e d  t h a t  f a s t ,  they cou ld  have reached 

the  Moon i n  11 hours ins tead o f  3 1/2 days. Pioneer 10 has been underway f o r  

18 1/2 months and has covered near l y  h a l f  a b i l l i o n  m i les .  

If 

If Pioneer 10 i s  n o t  destroyed by the  r a d i a t i o n  f rom J u p i t e r ,  o r  trapped 

by i t s  g r a v i t y  f i e l d ,  i t  w i l l  cont inue outward from the  Sun and about 14 

years f rom now i t  w i l l  c ross the  o r b i t  o f  P l u t o  and leave t h e  s o l a r  system 

fo reve r  t o  wander through the  s t a r  systems o f  t he  M i l k y  Way galaxy.  We have 

a plaque on board which i s  Pioneer 10 ' s  c a l l i n g  card i n  case i t  i s  ever 

i n te rcep ted  by i n t e l l i g e n t  beings. The plaque d i sp lays  drawings o f  two 

human f i g u r e s ,  a sky map showing Pioneer 's  p o i n t  o f  o r i g i n ,  and o ther  

coded messages which cou ld  probably be r e a d i l y  understood by any beings 

advanced enough t o  capture our spacecra f t .  

Pioneer 10 i s  a l s o  a remarkable communications s t o r y .  I t  i s  n o t  a 

b i g  spacecraf t  t o  begin w i th .  

so the  allowance f o r  communications equipment, power sources, and antennas 

was q u i t e  l i m i t e d .  

It weighed o n l y  565 pounds when launched, 
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Pioneer 10 c a r r i e s  r a d i o  isotope thermoe lec t r i c  generators as i t s  pr imary 

source o f  e l e c t r i c a l  power. 

s o l a r  panels t o  produce power. 

produces the r a d i o  i so tope thermoe lec t r i c  generator !  

w i l l  s t a r t  from the  v i c i n i t y  o f  J u p i t e r  w i t h  a s t reng th  o f  e i g h t  wat ts .  

k i l o w a t t s .  E igh t  wat ts .  T r a v e l l i n g  a t  t h e  speed o f  l i g h t  they w i l l  s t i l l  

take 45 minutes t o  reach the  t r a c k i n g  s t a t i o n s  o f  NASA's Deep Space Network. 

Pioneer t r a v e l s  t o o  f a r  f rom the  Sun t o  use 

So necess i ty  becomes a mother again, and 

Pioneer I s  r a d i o  s igna ls  

Not 

By the  t ime P ioneer 's  s igna ls  reach Ear th,  they w i l l  be decreased i n  

But we a r e  w e l l  prepared f o r  s t reng th  t o  on ly  a t i n y  f r a c t i o n  o f  a w a t t .  

t h a t .  

s igna ls  from Pioneer as weak as one q u i n t i l l i o n t h  o f  a w a t t .  I f  you could 

c o l l e c t  t h a t  amount o f  energy f o r  19 m i l l i o n  years,  i t  would l i g h t  a small 

Christmas t r e e  bu lb  f o r  on l y  a f r a c t i o n  o f  a second. S t i l l ,  NASA's Deep 

Space Network s t a t i o n s  

expect t o  p i c k  up these weak s igna ls  and conver t  them i n t o  use fu l  data,  

i n c l u d i n g  some c o l o r  images o f  J u p i t e r .  

Our very l a r g e  parabo l ic  antennas, 210 f e e t  i n  diameter,  can p i c k  up 

n A u s t r a l i a  and Spain and a t  Goldstone, C a l i f o r n i a ,  

I f i n d  these f i g u r e s  impressive;  b u t  I c i t e  them f o r  you t o  make another 

p o i n t .  

force techno log ica l  progress and he lp  f i l l  the n a t i o n ' s  r e s e r v o i r  o f  new 

techno1 ogy . 

They i l l u s t r a t e  how "way out ' '  assignments l i k e  exp lo r i ng  the  p lanets  
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I f  t iny Pioneer 10 is  able t o  send back useful new information about 

Jupiter or any of i t s  1 2  s a t e l l i t e s ,  i t  will be one of the great sc ien t i f ic  

and engineering achievements of t h i s  century. Yet Pioneer 10 i s  only the 

beginning o f  a long quest for  knowledge tha t  will eventually lead men to  

land on one of the moons of Jupiter sometime during the 21st century. 

Professor Hannes Alfven, a recent Nobel prize winner, thinks t h a t  

Jupiter and i t s  s a t e l l i t e s  may indeed be a small solar system of the i r  

own. Whether t h a t  i s  true or not remains t o  be seen. B u t  i t  i s  certain 

t h a t  we can learn a great deal about the origin o f  our Sun and  i t s  planets 

by close-up study o f  Jupiter and i t s  moons. 

Now, w i t h  the approach o f  Pioneer 10,  t h a t  close-up study of Jupi ter  

i s  a b o u t  t o  begin. 

I regret  t h a t  we will probably have to  wait unti l  the 21st century t o  

send an expedition t o  land on one o f  the moons o f  Jupi ter .  

Meanwhile, back in Earth o rb i t ,  we have important work t o  d o  in th i s  

Even as we prepare t o  explore the famous rings o f  S a t u r n ,  we are  decade. 

establishing useful spacecraft rings a b o u t  the E a r t h .  

We have moved forward rapidly w i t h  three classes of s a t e l l i t e s  i n  

Earth o r b i t .  They are communications s a t e l l i t e s ;  Earth observation 

s a t e l l i t e s ;  and sc ien t i f ic  s a t e l l i t e s  which look out into the universe. 



9 

I would l i k e  t o  use t h e  a v a i l a b l e  t ime today t o  b r i n g  you up-to-date 

on one o f  these -- the  Ear th Resources Technology S a t e l l  i t e ,  o r  ERTS-1. 

Thousands o f  s c i e n t i s t s  and p u b l i c  o f f i c i a l s  and i n d u s t r y  representa- 

t i v e s  around the wor ld  a r e  busy today scanning the  images t h a t  ERTS produces. 

Hundreds o f  va luab le  uses f o r  t h i s  type o f  i n fo rma t ion  have a l ready  been 

i d e n t i f i e d ,  and more a re  being d iscovered a l l  t h e  t ime.  

There i s  n o t  t ime t o  even begin t o  t e l l  what ERTS can do o r  how i t  

does i t .  But I would l i k e  t o  make several  general p o i n t s :  

ERTS i s  the  product  o f  many techno log ica l  advances. We have a space- 

c r a f t  i n  p rec ise  o r b i t  t h a t  takes readings on every p o i n t  on the  e n t i r e  

Ear th r e p e t i t i v e l y  every 18 days. 

much more than an o rd ina ry  c o l o r  photograph would show. 

sensors see i s  designed f o r  computer processing so t h a t  r e l e v a n t  in fo rmat ion  

and on ly  r e l e v a n t  i n fo rma t ion  -- can be de l i ve red  r o u t i n e l y  and r a p i d l y  t o  

the  people who i n t e r p r e t  and use i t . 

Sensors have been developed t h a t  revea l  

And what t h e  
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This weal th  o f  new in fo rmat ion ,  reduced t o  r e a d i l y  usable form a t  

nominal cos t ,  comes a t  a t ime when i t  i s  u r g e n t l y  needed. 

f o r  b e t t e r  management o f  na tu ra l  resources. 

and water p o l l u t i o n  on a g loba l  sca le.  

reg iona l  p lanning.  

o f  g r a i n  crops around the  wor ld,  t o  est imate the  mois ture conten t  o f  s o i l s ,  

and t o  p r e d i c t  the  water supp l ies  a v a i l a b l e  i n  the  snow cover o f  remote 

mountains. I n  shor t ,  i t  i s  needed t o  f l a s h  the  red  warning l i g h t s  on the  

c o n t r o l  panels o f  spaceship Earth;  and the  green l i g h t s  o f  progress, too .  

It i s  needed 

I t i s  needed t o  mon i to r  a i r  

I t  i s  needed f o r  b e t t e r  urban and 

It i s  needed t o  check on t h e  h e a l t h  o f  our  f o r e s t s  and 

Skylab, our f i r s t  manned space s t a t i o n ,  i s  a l s o  demonstrat ing what 

t r a i n e d  observers w i t h  even more soph is t i ca ted  and spec ia l i zed  instruments 

can do as weather watchers, Ear th  observers, and astronomers. 

Since we have both ERTS-1 and Skylab i n  o r b i t  a t  t he  same t ime, we 

a re  g e t t i n g  an e x c e l l e n t  demonstrat ion o f  what automated spacecra f t  can 

do i n  space compared w i t h  what men can do. 

had expected. 

automated spacecraf t .  

The answer so f a r  i s  what we 

For t h e  foreseeable f u t u r e ,  we w i l l  need bo th  manned and 
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The automated spacecraft will make the routine, repet i t ive observa- 

t ions.  

the automated s a t e l l i t e s ;  t o  operate instruments which cannot be automated 

a t  reasonable cost ;  and t o  take advantage of unusual opportunities tha t  

only  the intell igence of man can recognize. 

Men will be needed to  help develop and t e s t  new instruments for  

Everything t h a t  has happened on Skylab, from the health o f  the 

astronauts t o  their  performance as astronomers and repairmen, has demon- 

strated the value o f  developing large multi-purpose manned space s ta t ions 

for the future.  

Needless to  say ,  we have been tremendously pleased by the resu l t s  

from the second manned Skylab mission, which ended l a s t  Tuesday. 

take years for  sc ien t i s t s  t o  analyze a l l  the pictures of the Sun a n d  

observations o f  the Earth the Skylab crew b r o u g h t  back w i t h  them. 

already th i s  59-day mission i n  Earth o rb i t  i s  being hailed a s  one of the 

I t  will 

B u t  

most s ignif icant  sc ien t i f ic  ventures o f  a1 1 times. 

One young sc i en t i s t  remarked tha t  there i s  enough d a t a  t o  

from the solar telescope on Skylab t o  a s t  h i m  the en t i re  rema 

his career! 

analyze 

nder o f  
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As you know, the  second Skylab crew spent 59 days i n  o r b i t ,  more than 

doubl ing the  record  s e t  by the  f i r s t  Skylab ast ronauts.  

The second crew was hampered by mot ion sickness f o r  t h e i r  f i r s t  two 

o r  th ree  days i n  o r b i t ,  b u t  a f t e r  t h i s  rocky  s t a r t  t h e i r  h e a l t h  and perform- 

ance was e x c e l l e n t  throughout the  miss ion.  

work than had been assigned them, and kept  ask ing f o r  more. For example, 

they pu t  i n  305 hours observing the  Sun compared w i t h  200 hours i n  the  

f l i g h t  p lan. 

o f  Earth,  compared w i t h  26 passes c a l l e d  f o r  i n  the  p lan.  

i n  t h e i r  59 days i n  space they t r a v e l l e d  24 m i l l i o n  m i les .  

They were a b l e  t o  do much more 

And they were ab le  t o  c a r r y  ou t  39 passes over se lected areas 

I n c i d e n t a l l y ,  

Even the  Sun has cooperated w i t h  Skylab. This  was supposed t o  be t h e  

q u i e t e s t  p o r t i o n  o f  t he  11-year s o l a r  cyc le ,  b u t  f l a r e s ,  bubbles, ho les,  

and many o ther  dynamic changes w i t h i n  the  Sun were observed and photographed 

by the  ast ronauts.  

As seen through the  Skylab telescopes, t h e  Sun i s  a very  mobi le,  dynamic, 

b o i l i n g ,  bubbl ing s t a r .  

begin focus ing i n  on what a c t u a l l y  makes the  Sun work, and what causes the  

sudden changes i n  i t  f rom t ime t o  t ime which a f f e c t  our  l i v e s  on Earth.  

With the  Skylab instruments we a r e  f i n a l l y  a b l e  t o  
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One s o l a r  upheaval the ast ronauts witnessed threw out  a g rea t  mass o f  

ma te r ia l  having severa l  t imes the  weight o f  Ear th  and con ta in ing  as much 

energy as the Ear th ' s  popu la t ion  could use i n  500 years a t  c u r r e n t  rates. 

The next  Skylab miss ion -- and the  l a s t  one -- i s  scheduled t o  be 

launched November 11. It i s  scheduled f o r  56 days, b u t  migh t  r u n  longer  

i f  there  i s  good reason t o  do so. 

Th is  schedule w i l l  g i ve  the  t h i r d  Skylab crew the  unprecedented 

oppor tun i t y  t o  s tudy the Comet Kohoutek i n  l a t e  December and e a r l y  January. 

The appearance o f  t h i s  la rge ,  b r i g h t  Comet a t  t h i s  t ime when Skylab i s  

s t i l l  f l y i n g  i s  a most f o r t u n a t e  happening f o r  t he  s c i e n t i s t s  o f  the  wor ld .  

Time and again i n  Apo l lo  and Skylab we have seen how g rea t  an advantage 

i t  i s  t o  have the  human mind on the scene i n  space o r  on the  Moon t o  make 

judgments, t o  observe what inst ruments cannot see, t o  respond t o  unexpected 

developments, and t o  take c o r r e c t i v e  ac t i ons  when necessary. 

This  week NASA i s  ce leb ra t i ng  i t s  15 th  anniversary.  NASA opened f o r  

business j u s t  15 years ago, on October 1, 1958. 

have the  h i g h l y  successful and rewarding Skylab missions as a capstone t o  

those f i r s t  15 years.  I n  t h i s  t i m e ,  we have pu t  250 payloads i n t o  o r b i t ,  

and I be l ieve  the  Skylab f l i g h t  j u s t  completed w i l l  prove the  most rewarding 

o f  them a l l ,  f rom a s c i e n t i f i c  s tandpoint .  

I t  i s  most f i t t i n g  t h a t  we 
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Skylab marks the  t r a n s i t i o n  o f  t he  U. S .  space program from the  pe r iod  

dominated almost e n t i r e l y  by e x p l o r a t i o n  t o  one now dominated by peaceful  

e x p l o i t a t i o n  o f  the space around us as a g loba l  resource o f  mankind. 

t h i s  i s  Sky lab ’s  most impor tant  lesson. We have demonstrated t h a t  no longer  

can space be w r i t t e n  o f f  as a vas t  emptiness. Space i s  a p lace  o f  h i g h  

value, a new and unique resource t h a t  can be used from t h i s  t ime forward 

f o r  the b e n e f i t  o f  people everywhere on Ear th.  

an unmatched vantage p o i n t  f rom which we can look  outward towards the  Sun 

and s t a r s  and a l l  t he  myster ies o f  t he  universe,  and from which we can 

a l s o  l ook  inward toward the  Ear th t o  gather  i n fo rma t ion  t h a t  i t  i s  impossib le  

t o  gather ,  i n  a reasonable t ime span, f rom any p lace on Ear th  o r  i n  the  a i r .  

To me 

Simply s ta ted ,  i t  provides 

As we a t  NASA look ahead t o  the  nex t  15 years o f  t he  U. S .  space 

e f f o r t ,  we can expect t o  see more advanced space l a b o r a t o r i e s  i n  regu la r  

use, based i n  many ways on what we a re  now l e a r n i n g  from Skylab. 

J u s t  l a s t  week I had the  oppor tun i t y  t o  p a r t i c i p a t e  i n  a ceremony 

which g r e a t l y  advances the  cause o f  i n t e r n a t i o n a l  cooperat ion i n  space. 

Council 

ab 

For the United States I 

under which n ine  count r  

module f o r  use w i t h  our 

signed an agreement w i t h  the  European Space 

es of Western Europe w i l l  develop the  Space 

Space S h u t t l e  i n  the  1980s and 1990s. 
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Spacelab i s  t he  name we and the  Europeans have adopted f o r  t he  reusable 

l abo ra to ry  which can be loaded aboard the  Space S h u t t l e  and taken t o  o r b i t  

f o r  per iods o f  one t o  th ree  weeks. 

space i n  what we c a l l  a " sh i r t s leeves  environment'' f o r  as many as 12 

s c i e n t i s t s .  The c o s t  o f  developing the  Spacelab, which the  European 

coun t r i es  w i l l  pay f o r ,  i s  est imated a t  between $300 and $400 m i l l i o n .  

It w i l l  p rov ide instruments and working 

Now, t o  sum up t h i s  r e p o r t  t o  you on the  New NASA Space Program f o r  

the Seventies, as I see i t  today, l e t  me say: 

-- We are  making good progress i n  a l l  impor tant  areas. 

-- So f a r  as funding goes, we a re  lean b u t  heal thy;  undernourished 

perhaps, b u t  no t  starved. 

-- We a r e  doing more i n  t h i s  decade, f o r  l ess ,  because we could 

b u i l d  on the  c a p a b i l i t i e s  created i n  the  S i x t i e s .  

-- We a re  now a t  work on plans f o r  t he  new programs we w i l l  need t o  

s t a r t  a t e r  i n  t h i s  decade. 

-- And we have developed an enormous bank o f  new technology which i s  

gradua l y  being p u t  t o  use i n  the  general economy, as w e l l  as i n t o  

the  next  genera t ion  o f  space missions. 

moved i n t o  almost every i n d u s t r y  and i s  being used i n  every segment 

o f  our  soc ie ty .  

Th is  new technology has 


